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(54) DISPLAY DEVICE OF ACTIVE MATRIX SYSTEM 
(57)Abstract: 

PURPOSE: To make it possible to effectively utilize the final row by 
connecting the second electrodes of respective auxiliary capacitor 
elements of which the first electrodes are connected to respective 
picture element electrodes of the row at one end of a matrix form to 
any of scanning signal lines exclusive of the scanning signal lines 
corresponding to the row at one end. 

CONSTITUTION: The second electrodes ESB of the auxiliary capacitors 
CS at the respective picture elements of the fourth row of 4 rows x 4 
columns are connected to the scanning signal line Y1 corresponding to 
the first row via the final row fly-back line YR. This final row fly-back 
line YR and the scanning signal line Y1 are disposed in the furthest 
positions at both ends of the matrix form. Then, both may be connected 
by wirings on the outside of a liquid crystal panel 1. Laying and 
connecting of fresh conductive films on the picture element electrode 
substrate of the liquid crystal panel 1 are possible. The high-quality 
images are obtd. simply by connecting the final row fly-back line YR and 
the scanning signal line Y1 in such a manner without masking the 
picture elements of the fourth row and without disposing a power 
source circuit to be exclusively used for the final row fly-back line YR. 
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A. Relevance of the Above-identified Document 

This document has relevance to Claims 1 and 11 of 
the present application. 

B. Translation of the Relevant Passages of the Document 

[0042] 

[EMBODIMENT] 

Explained below is an embodiment of the present 
invention . 

[0043] 

Figures 1 and 2 illustrate the embodiment of the 
present invention. Figure 1 is a block circuit diagram 
showing an arrangement of a liquid crystal display 
apparatus, while Figure 2 is a time chart showing how 
the liquid crystal display apparatus operates. Note 
that component elements having the similar functions to 
those in the conventional examples shown in Figures 3 
to 7 are labeled in the same fashion and their 
explanation is omitted here. 

[0044] 

Although the present embodiment discusses The 
liquid display apparatus using liquid crystal, it is 
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possible to apply the present embodiment to a case 
where other electric optical materials are used. Note 
that the liquid crystal display apparatus having the 
simple 16 picture elements of four (4) rows * four (4) 
columns is discussed here again, for the sake of easy 
explanation . 
[0045] 

The liquid crystal display apparatus of the 
present embodiment is, as shown in Figure 1, comprised 
of a liquid crystal panel 1, an ON voltage power source 
circuit 4, an OFF voltage power source circuit 5, and 
an opposite electrode power source circuit 6, which are 
provided outside of the liquid crystal panel 1. And, 
the ON voltage power source circuit 4, the OFF voltage 
power source circuit 5, and the opposite electrode 
power source circuit 6 have the same arrangements as 
those used in the liquid crystal display apparatus in 
the conventional example shown in Figure 3. 

[0046] 

The liquid crystal panel 1 is formed by 
positioning a picture element electrode substrate and 
an opposite electrode substrate so as to face each 
other and have a gap between them, and by filling 
liquid crystal between them. Formed on a facing surface 
of the picture element electrode substrate are a 
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scanning signal line driving circuit 2, a display 
signal line driving circuit 3, scanning signal lines Yl 
to Y4, and display signal lines XI to X4, which are 
arranged similarly to those in the conventional example 
shown in Figure 3. Moreover, picture elements are also 
arranged similarly to those in the conventional 
examples shown in Figures 3 and 4 . Formed on a facing 
surface of the picture element electrode substrate are 
a thin film transistor SW, a supplemental capacitor CS, 
and a picture element electrode EPA for a picture 
element capacitor CP. Moreover, an opposite electrode 
EPB of the picture capacitor CP is formed on the facing 
surface of the opposite electrode substrate and is 
connected to the opposite electrode power source 
circuit 6. 

[0047] 

A second electrode ESB of the supplement capacitor 
of each picture element on the first to third lines is 
respectively connected to the scanning signal lines Y2 
to Y4, which correspond to the second to fourth lines 
adjacent to those, similarly to the conventional 
example shown in Figure 3. However, the second 
electrode ESB of the supplemental capacitor CS of each 
picture element on the fourth line is connected to the 
scanning signal line Yl that corresponds to the first 
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line via a last-line retrace line YR. The last-line 
retrace line YR and the scanning signal line Yl are 
provided respectively on edges of the matrix so as to 
have locations that are furthest with respect to each 
other. Therefore, as illustrated, those may be 
connected via lines outside of the liquid crystal panel 
1. Moreover, those may be connected by providing 
another conductive film on the picture element 
electrode substrate of the liquid crystal panel 1. In 
either cases, only one connection is made for one sheet 
of the liquid crystal panel 1. Thus, troubles of 
providing the lines and a space on the substrate 
occupied by the conductive film are not significant and 
cause no problem. 
[0048] 

How the thus arranged liquid crystal display 
apparatus operated is explained, referring to Figure 2. 
Here again, the case of VGA standard shown in Figure 5 
is explained. For simplicity, it is assumed that only 
effective screen is a horizontal scanning period TH of 
4H among first H to fourth H, and the rest, namely 
fifth H or later is vertical retrace line period TVR. 
[0049] 

Scanning signals of the scanning signal lines Yl 
to Y4, an opposite electrode voltage VQ supplied by the 
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opposite electrode power source circuit 6, and a 
display signal of a display signal line X are identical 
to those shown in Figure 5. However, because the last- 
line retrace line YR is, as described above, connected 
to the scanning signal line Yl, the last-line retrace 
line YR is at a high voltage of an ON voltage VON, only 
during a period TON in the first 1H of each vertical 
scanning period TV, similar to this. 
[0050] 

Figure 2, again, illustrates a voltage waveform of 
the picture element electrodes EPA of the picture 
element capacitor C P21 and the picture electrode C 
P41, similarly to Figure 5. Here, as to the picture 
element capacitor C P21, utterly identical to the case 
in Figure 5, a voltage is pushed up only by AV Dl 
during the third H of each vertical scanning period TV. 
However, as to the picture element capacitor C P41, a 
high voltage is applied onto a second electrode ESB of 
a supplement capacitor C S41 during which the last-line 
retrace line YR is, together with the scanning signal 
line Yl, at the ON voltage VON during the first 1H, 
thus pushing the voltage up only by AV Dl, similarly to 
the picture element capacitor C P21. Therefore, as long 
as a display voltage VS by the display signal is 
maintained, driving voltages applied on the picture 



Page 6 Tokukaihei 8-43793 

element capacitor C P21 and the picture element 
capacitor C P41 have the same effective value, thereby 
causing no difference between liquid crystal display on 
the first to third lines, and that on the fourth line. 
[0051] 

As a result, with the liquid crystal display 
apparatus of the present invention, it is possible to 
realize a high-quality image with ease, simply by 
connecting the last-line retrace line YR and the 
scanning signal line Yl, with masking the picture 
electrodes on the fourth line, or providing another 
power source circuit specially for the last-line 
retrace line YR. Note that, for obtaining a similar 
effect, the last-line retrace line YR may be connected 
to the scanning signal lines Y2 and Y3, but not the 
scanning signal line Y4 . 
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